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Overview
]

A Research objective:
A Continued experimentation with NexGen burner configurations to optimize burner performance
- Desire a heat flux more in line with the requirement (4500 BT)U/
A Approach:
A Obtain temperature and heat flux map of existing configurations
A Further experiment with different draft tube configurations
- Types of components and the spacing of those components

- For all experimental configurations, inputs to the burner (fuel and air pressure) remain
constant. The only variable should be the burner configuration itself.

- Fuel: 115 psi, Air: 5(psig

A Promising candidates will be selected for full temperature/heat flux mapping anthbauwgh
testing

A Evaluate additional burner operating conditions (fuel/air inputs) by varying total mass flow
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Outline

A Summary of existing burner configurations
A Temperature and heat flux mapping
A Horizontal and vertical orientations
A Result of further experimentation of draft tube components
A Comparison of burner configurationgalibration results
A Panel testing : burn through results and comparisons
A Effect of total mass flow on burner performance
A Operating conditions for optimal heat flux
A Summary
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Starfing(Configurations Overview
e

A FAA Configuration
- NexGen burner plans as currently shown on FAA website

SPARK PLUG

BACK SECTION COUPLING CONE
MUFFLER STATOR NOZZLE 1

At 1.5" above burner centerline:

Average Total Heat Flux (BTU/h
Temperature (F) | Average Peak
FUEL TUBE 2133 6323 6802

TURBULATOR

NOZZLE HOLDER
DRAFT TUBE

Source: https://ffire.tc.faa.gov/pdf/materials/NexGenPlans_4_2016.pdf
REGULATOR

A Modified Configuration A
- Previously developed by experimentation at UC to achieve lower heat flux

Regulator

At 1.5" above burner centerline:
Average Total Heat Flux (BTU/h

Temperature (F) | Average Peak

2058 5260 5902

Plate

Stator F31 Flame
Retention
Head

Delevan 2.5 GPH
Burner cone not shown B0 TypeiV Nazzlo
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ate-and ame Retention Head manufactured by Beckett and purchased-fre atriot-supply.com. Full link: http://www.patriot-
supply com/products/sh0W|tem cfm/BECKETT_F31, other flame retention head deS|gns are available.



Burner Mapping 1T Horizontal and
Vertical Orientations
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Burner Wapping Overview
e

Desire a more comprehensive look at the temperature and heat flux output of various
burner configurations.

A Mapping is conducted using both horizontal and vertically operated burners

Temperature is recorded in 0.50 increment
- Using 1/160 Type K Exposed Bead TCs

AHeat Flux i1 s recorded in 1.50 increments
- Heat Flux is allowed to rise for 30 seconds before recording starts
- Heat Flux is time averaged over the full typical 3 minute calibration period

- Peak Heat Flux is also reported
- Using RTDs for temperature measurement

Burner next to Heat Flux tube




FAA Configuration

y Temp Height Average | Total Heat Flux (BTU/h|
2300 (inches)| Temperature (F| Average Peak
o 2200 4.5 1018 2764 2977
@ 2100 4 1195
2 2000 3.5 1469
g 1900 3 1785 5040 5336
5 i 2.5 2022
8 1700 :
5 1600 2 2123
o 1500 1.5 2133 6323 6802
< 1400 1 2101
£ o ggg 0.5 2072
% 1100 0 2011 5538 5930
T | 1000 -0.5 1930
8 — 900 -1 1807
S | e 800 1.5 1602 3614 3824
2 T == s 700 -2 1344
i - , ggg 2.5 1093
. - ‘ -3 845 1764 1910
C LT v S IS I DO e e I e Y Y O o ' §| (| |
3 52 -1 0 1 2 3

Cone Length (0O=center), inches
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FAA Config - Vertical

FAA Configuration

8 Height Average Total Heat Flux (BTU/hr
ﬁ (inches)| Temperature (F] Average Peak
c 3 626 2016 2106
: 25 937
ia-, 2 1380
"E 1.5 1744 4690 5063
o 1 2009
ﬁ’ 0.5 2101
e 0 2115 5809 6359
- -0.5 2110
5 -1 2108
a -1.5 2094 4912 5420
= -2 1995
D -2.5 1785
5 -3 1473 2998 3158
&)

_3 :H Con b b e TV Y v N NS NN W I o (O S

-3 -2 -1 0 1 2 3

Cone Length (0=center), inches
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Temp Height Average Total Heat Flux (BTU/h|
2300 (inches)| Temperature (F| Average Peak
9 5200 4.5 742 2089 2197
= 2100 4 971
2 2000 3.5 1260
:E: 5 —1 1900 3 1603 4576 4850
8 i 1?88 2.5 1879
o — 1600 2 2030
E 1500 15 2058 5260 5902
e — 1400 1 2075
2 0 1 1300 0.5 2099
% 1 1200 0 2116 4903 5352
T 1100 -0.5 2081
@ ;ggo 1 1941
8 800 -1.5 1633 3570 3761
700 -2 1366
600 -2.5 1043
500 -3 755 1575 1711

3 2 ® 0 41 g B
Cone Length (O=center), inches
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Modified Configuration A

3
Temp
8 2300 Height Average Total Heat Flux (BTU/hr
ﬁ o8 2200 (inches)| Temperature (F] Average Peak
c [ %gg 3 510 1809 1852
o e 2.5 696
¢ 1 —! 1800 I—C
= | 1700 1.5 1565 4882 5141
8 —1 1600 1 1917
n o0 1 1500 0.5 2071
= | 1400 0 2065 5038 6412
- | 1300 -0.5 2069
S g 1200 1 2106
= = ~— 1100
O 1000 -1.5 2092 4458 5108
o
| 900 -2 1980
e - | 800 25 1809
o 700 -3 1493 2920 3032
o r 600
i3 imm‘_;.i_u R e | 500

3 -2 -1 0 1 2 3
Cone Length (0=center), inches

UNIVERSITY OF .K{

Cincinnati




Result of Continued Burner
Experimentation
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Modified Configuration B

A Continued experimentation with draft tube components and spacing yielded a new configura
with slightly more optimal heat flux

ATwo key changes from O0Modified Configurat
Static Plate depth increased to 6.50 (
-Nozzle (typically 2.5 GPH 80 Type W) replaced with Delevan 2.25 GPH 8Ulype B

TT————— Temp
48 2300 Height Average Total Heat Flux (BTU/h

1 2200 (inches)| Temperature (F| Average Peak
8 2100 4.5 720 2013 2135
S 2000 4 960
£ [ 1900 3.5 1260
= 2F 1800 3 1600 4301 4392
L L 1700 2.5 1867
s 1600 2 1963
é.’ [ = }jgg 15 1975 5118 5546
L. B ‘ 1 1972
c ok ng 0.5 1972
% | 1100 0 1955 4726 4980
T 1000 -0.5 1885
g 7 900 -1 1758
=) — 800 -1.5 1520 3408 3541
© N 700 2 1237

600 -2.5 965 -
500 -3 711 1420 1534 fd:’
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Cone Length (0
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0 1
=center), inches




ertical

Modified Configuration B |

3 Temp
o [ 2300
< 2F == 2200
(& ] B
£ E = 2100
= 3 2000
o 1F 1900
= L 1800
@ L 1700
n OF 1600
S 1500
< [ 1400
o 1 —{ 1300
) L 1200
= 1100
g 2F 1000
r 900
© F 800
_3 L o e T X T T T T T T O T O O I | 7’00
-3 -2 -1 0 1 2 3 600
Cone Length (0=center), inches 500
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